188        XVH. GEOMETRICAL AND DYNAMICAL REPRESENTATIONS.
the expression for the entropy in this case takes the form (339)                   s = log L + log (I + mr*) + const.
resembling more closely the form for a perfect gas s = yv log T + 1$ log v + const.
and affording confirmation of the view that temperature is a quantity of the nature of the kinetic energy.
The analogy with thermodynamics does not extend to the irreversible processes arising when two shafts with unequal angular velocities are brought into contact. In the dynamical model the angular momentum or entropy remains constant and the energy decreases.
180. Monocyclic systems. The model described in the last paragraph is an example of what von Helmholtz calls a monocyclic system or system containing one circulating motion; a system containing more than one circulating motion is called polycyclic, and both are included under the general name of cyclic system. The coordinates defining the circulating motions are called cyclic or uncontrollable coordinates; (so that the angular coordinate of the shaft of the above model is a cyclic coordinate). The remaining coordinates (such as the distance of the sliding mass from the axis) are spoken of as controllable or non- cyclic. Exact definitions of these terms are given by the following assumed properties of the system:
(1)  The kinetic and potential energies of the system do not depend on the  cyclic  coordinates   themselves ;   but the kinetic   energy is   a function of their rate of change.
(2)  In variations of the state of the system the rates of change of the non- cyclic coordinates are small and the  same applies to the accelerations of both classes of coordinates.
Let qa, qb be types of the generalised position coordinates, the suffixes a, & referring respectively to non-cyclic and cyclic coordinates. Let pa, pb be the corresponding impulse -coordinates or generalised momenta, Pa, Pb the force -coordinates so that Pdq represents the work done on the system in the displacement dq. Then if U denotes the total energy expressed as a function of the position and impulse-coordinates , L, V the kinetic and potential energies ; Hamilton's modification of Lagrange's equations gives for either class
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dt ~~ dp ~J£ and * ~~ dt ~r dz * are three, we have two variables too many. It is necessary therefore to assume some further
